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(54) TASTE-RELATED PROTEIN EXTRACTANT 

(57)Abstract: 

PURPOSE: To obtain a taste-related protein extractant capable of 
extracting a taste-related protein which exists on the tongue and 
plans an important role in manifestation of sweetness, flavor, etc., and 
of changing taste sensitivity of the tongue. 

CONSTITUTION: This taste-related protein extractant comprises a 
suspension of liposome containing an amide bond-containing 
phosphatidylcholine of formula I (R1 and R2 are 8-24C alkyi or 8-24C 
alkenyl), preferably 1 ,2- 

dimyristoylamido-1 ,2-deoxyphosphatidylcholine(DDPC). The 
suspension of liposome comprises the compound of formula I and a 
phospholipid for forming an ordinary liposome, preferably a 
phosphatidylcholine of formula II (R3 and R4 are R1 and R2) such as 
egg yolk lecithin or dimyristoylphosphatidylcholine(DMPC) and a 
mixture of DDPC and egg yolk lecithin or DMPC in the molar ratio of 
4:6 may be cited as the suspension of liposome. The extractant is 
brought into contact with the surface of epithelium of the tongue to 
extract a taste-related protein existing on the surface of epithelium 
of the tongue. 
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* NOTICES * 

Japan Patent Office is n t responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The following general formula (1) 
[Formula 1] 

u [:h3 
II 1^ 

□l2-D — P-O-CHgCHg-K — CH^ 

Cll-KH— C~h' (1> 
II 

II 

0 

It is the gustation intervention protein extractant which consists of the liposome suspension containing the 
phosphatidylcholine which has amide combination expressed with (R1 and R2 show the alkyi or alkenyl machine of 
carbon numbers 8-24 among a formula). 

[Claim 2] Furthermore, liposome suspension is the following general formula (2). 
[Formula 2] 

I I ' 

D.7 ClU 

II (2) 

II 

0 

It is the gustation intervention protein extractant according to claim 1 which is a thing containing the 
phosphatidylcholine expressed with (R3 and R4 show the alkyI or alkenyl machine of carbon numbers 8-24 among a 
formula). 

[Claim 3] How to extract the gustation intervention protein which carries out actual [ of contacting a gustation 
intervention protein extractant according to claim 1 or 2 on a tongue epithelium front face ] to the tongue epithelium 
front face by which it is characterized. 

[Claim 4] The measuring method of gustation sensitivity change characterized by measuring potential change of a 
glossopharyngeal nerve before and after contacting a gustation intervention protein extractant according to claim 1 or 
2 on a tongue epithelium front face. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Actual [ of this invention ] can be carried out on a tongue, it can extract the gustation 
intervention protein which is playing the role important for a manifestation of sweet taste, ******, etc., and relates to 
the extraction technique using the gustation intervention protein extractant and this to which the gustation sensitivity 
of a tongue can be made to change. 
[0002] 

[Description of the Prior Art] As matter which stimulates the taste cells on a tongue, an acid, a salt, a bitter 
substance, the sweet taste matter, the ****** matter (amino acid), etc. are known. Among these, a salty taste, 
acidity, and bitterness are called taste which these causative agents acted and discover to a tongue top lipid 
membrane. For example, about the relation between a bitter substance and a tongue top lipid membrane, since the 
response threshold to the various bitter substances of asolectin liposome and human being's gustatory threshold show 
good functionality, it turns out that the acceptance site of the bitter substance in taste cells is the same hydrophobic 
site as a lipid dyad layer [a layer (MEMBRANE) and 13(3).144-1 51 (1988)]. 

[0003] Based on this knowledge, about the bitter substance, the acid, and the salt, a common lipid dyad layer is used 
and the research is advanced. 

[0004] On the other hand, if a tongue is processed by the proteolytic enzyme, since a nervus response will disappear 
about sweet taste and a taste, a specific receptor protein minds [ the sweet taste matter and / taste ], and it is 
thought that the response is discovered. 

[0005] However, this tongue top protein exists in a tongue front face, since it is a membrane protein further, the 

extraction is difficult, and the research is seldom progressing. 

[0006] 

[Problem(s) to be Solved by the Invention] Therefore, it was difficult to have made the gustation sensitivity of the 
tongue about sweet taste and the taste matter change except for the case where a proteolytic enzyme is used. 
Therefore, the purpose of this invention tends to offer the technique of extracting gustation intervention protein, 
tends to give change to the gustation sensitivity of a tongue, and tends to use for uptake adjustment of the sweet 
taste matter etc, 
[0007] 

[Means for Solving the Problem] When contacting on the tongue the liposome suspension which contains the 

phosphatidylcholine expressed with the following general formula (1) as a result of this invention persons' inquiring 

zealously in view of ** or ******, gustation intervention protein could be extracted, after the extraction, it found out 

that the gustation about sweet taste and a taste decreased, and this invention was completed. 

[0008] That is. this invention is the following general formula (1). 

[0009] 

[Formula 3] 

II u 

□12 - D — P- 0- CH2 CH 2 - K — C K3 

□I-lfH— C-k' ( 1 ) 

I 

II 

0 

[0010] The gustation intervention protein extractant which consists of the liposome suspension containing the 
phosphatidylcholine which has amide combination expressed with (R1 and R2 show the alky! or alkenyl machine of 
carbon numbers 8-24 among a formula) is offered. Moreover, the technique of extracting the gustation intervention 
protein which carries out actual [ of this invention contacting the concerned gustation intervention protein extractant 
on a tongue epithelium front face ] to the tongue epithelium front face by which it Is characterized is offered. 
Furthermore, the measuring method of gustation sensitivity change characterized by this invention measuring 
potential change of a glossopharyngeal nerve before and after contacting the concerned gustation intervention protein 
extractant on a tongue epithelium front face is offered again. 

[001 1] R1 of the phosphatidylcholine which has amide combination expressed with the general formula (1) used by this 
invention And R2 Although the carbon numbers of the alkyl or alkenyl machine shown are 8-24, especially the thing of 
10~20 is desirable. Specifically, a lauroyi machine, a myrlstoyi machine, a PAL ******** machine, etc. are desirable. 
As phosphatidylcholine which has a desirable amide combination especially, DDPC 

(1 ,2-dimyristoylamide-1.2-deoxyphosphatidyl choline) is mentioned. Moreover, the phosphatidylcholine (1) which has 
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f 1965)1 Although Hoids such as lecithin more specifically extracted and refined from a soybean the yolk etc. as the 
above-eS^^^^^^^^^ phospholipid for liposome formation and a sphingomyelin and the synthet-c hpid wh.ch has d.peptde 
combination near the polar head are mentioned, it is the following general formula [Z). 
[0013] 

[Formula 4] ^ 

il l^- 

Cll2- a P- 0- CH2 c H2 - s- c Ha 

I o: C113 

CH-D-C-R** ... 
I II (2) 

Cflz-O-C-R* 
0 

[0014] The phosphatidylcholine expressed with (R3 and R4 show the alkyi """^^^'^ 
among a formula), for example, yolk lecithin, dimyristoyi phosphatidyl chol.ne ."^DMP^ 

[0015] As desirable combination of the phosphatidylcho ,ne ( ) which has amide "^pbi"f^'°"„f"V^^ is 
phospholipid for liposome formation, what set DDPC yolk ecjth.n. or DDPC and DMPC to f bout 4^6 (mole^at^^ is 
mentioned. The liposome suspension carried out and obtained can be used as a gustation intervention protein 

r£lT]*TOs' extSctSn can be carried out by contacting the above-mentioned liposome suspension on a tongue 
eorthelium front f2^^ is just to specifically repeat and pour out liposome suspension on a tongue. 

A^houShe to^^^^^^^ here is organum gustus to which protein participates in tine tongue ° .-"■'-^^ .^^.^^^f^^ 

gustation manifestation in especially this invention, its tongue of a mammal. /'^P*;^'^"'^;*!^^^^^^^ amoSnt of 
desirable. Moreover, the amount of the liposome s|^fpe"s.<»n used to a tongue^ v^^^ 

extraction protein, for example, it is desirable to add 1 0ml of the liquid with which DDPC.DMPC-4 6 L 5mg J are 
contained in 1 ml of liposome suspension to the tongue of one ****. and it is desirable to add 30ml of the liquid with 

vA/hirh DDPC*DMPC=4-6 [ 1 5-45mg ] are contained in the Homo sapiens. ^ i- 

Too??] The gusSn intervention protein carried out and extracted like the above is reconstioicted on the l«POSome 
Lith activity reiJand tSs can be Ssed as the gustation and a gustation intervention protein research, for example, an 

t^^t\tZ:'::ZT^^^^^^^ -iposome suspension and the ^^^VaSe olTgl^TsU 

in«<.ntion chanse of a gustation sensitivity can be measured by measunng potential change of a glossopnaryngeai 
ne,te a fait aXtt^^^^^^^^ to be sensed strong by using the liposome suspension of this invention before 

rmealasrcoiruto^?it Ss sensing a saccharinity further by the ability reducing the salt in J^V^ 
food becomes unsavory, the applicati-on side that the ingestion of sweet taste food can be checked is also considered. 

[Effect of the Invention] The extract which the gustation intervention protein extractant f ^^^^ ^^^^^ 

easily the gustation intervention protein which participates n a manifestation ^he sweet taste on a tongue. ******. 
etc.. and was obtained can be used for a research of gustation mten^ention P'-°t«'";,f^"^'^^f;"^^ 
gustation sensitivity can be known by measuring potential change of a glossopharyngeal nerve, before ^tter 
contacting the gustation intervention protein exti-actant of this invention on a tongue epithelium front face. On the 
X*r hS, Sy bTendS with the mouthwash etc the gustation intervention P-tf extra^^^^^^^^ of ^^is ,nvent,on can 
change the gustation sensitivity of a tongue, and can also expect effects, such as sweet taste matter ingestion 
suppression. 

[Example] Although an example is given and this invention is explained still in detail hereafter, this invention is not 

[OO2I] Accordmg to technique (W.S.Singleton. H.S.Gray. H.L.Brown. J.LWhite. J.Am.OII Chem.Soc. and [42^53] (1965)) 
g?;en n refe enle the yolk phosphatidylcholine (EggPC) was extracted from the example 1 y°IJ-/"d ^^^^d^^^'^e 
tTe alumina column. The purity was checked by TLC. Moreover. DDPC was (3) 
nroDionic acid bv technique given in JP,61-267509.A [Junzo Sunamoto et al.. the Chemical Society ot Japan .i»o/ 
^5^74] 1 0 6mg o^^^^^^^^^ EggPC and T.Omg of DDPC were mixed, and it was -ade to m^^ into 2ml 

chloroform in an eigplant type flask. It distilled off under reduced pressure °f ^hf'roform using^^^^^ ~*Se lortex 
evaporator, and overnight neglect was further carried out m the vacuum desiccator. yhrURMOro^^^ 
mixer. 1 ml of PBS (pH7.38) was made to swell the obtained hquid. and it was stirred. Then using ^^V^^^^ 
Ze ultrasonic-wave crusher (made in Tommy), the ultrasonic irradiation was carried out to the bottom of a nitrogen 
gas draft by 0 degree C and 25W for 5 minutes, and desired liposome suspension was obtained. 
[0022] Example 2'lt anesthetizes at extraction:**** of ****** top protein urethane 

pulled out from the inside of an oral cavity, and a gustation sensing side is turned up and it fixes. J/^^"' YIL'^'^^^ 
suspension to which 1 hour repeat deed tongue top gustation intervention protein 

adds with a dropper 10ml of the liposome aqueous solutions which contain 5mg of the ''P'<^.\°^,'^°,':f^ °XtTor;^ a 
on a tongue, receives this solution witii a laboratory dish on the reverse side of a tongue, inhales this solution with a 
dropper, and is added on a tongue was obtained. 
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[0023] Example 3 The silver-silver chloride electrode was connected with the glossopharyngeal nerve of effect:**** 
of the liposome for a tongue top protein extraction, gustation response change was measured as nervus potential 
change, and measured value was compared before and after performing liposome processing shown in the example 2 
for 1 hour. The result is shown in drawing 1 - view 4 . About the shoe cloth and 1 -alanine which are a sweet taste 
component, the clear decrement was seen immediately after processing from the drawing 1 and the drawing 2 
compared with nervus potential variation's at the time of carrying out gustation stimulus processing before. Then, as a 
result of separating the liposome in the obtained liposome suspension and carrying out determination of the amount of 
extraction proteins in a liposome using a fluorescence indicator (full run), it checked that 1 SSmicrog [/ml ] protein was 
extracted. 

[0024] Example 4 The after [ analysis ] comparison study of the protein which could wash the tongue by ion exchange 
water before the liposome extract mentioned as the analysis:example 2 of extraction protein and the liposome 
extraction was carried out by SDS-PAGE. The result is shown in the drawing 5 and the drawing 6 . From drawing, a 
difference is clearly accepted in the amount (60 or more KDs) of macromolecules, and it became clear that protein is 
extracted by liposome suspension. 

[0025] example 5 alternative masking [ of the gustation by optimization of an extraction condition ]: — generally a 
salt, an acid, and bitterness are called taste acted and discovered to a tongue top lipid membrane, and it is thought 
that it is the .taste which acts on the receptor protein considered that ****** and a taste exist on a tongue, and is 
discovered Then, the liposome extraction method which does not damage a tongue top lipid but mainly extracts the 
receptor protein on a tongue was examined using the liposome mentioned as the example 2. A result is shown in 
drawing 7 . Consequently, when extracting by making extraction time into 30 minutes, it turns out that only sweet 
taste can be alternatively masked about immediately after an extraction. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] In an example 3. it is drawing in which being before and after processing of this invention extractant» and 
showing the variation of the nervus potential at the time of carrying out L-alanine stimulus. 

[Drawing 2] In an example 3, it is drawing in which being before and after processing of this invention extractant, and 
showing the variation of the nervus potential at the time of carrying out a shoe cloth stimulus. 

[Drawing 3] In an example 3. it is drawing in which being before and after processing of this invention extractant, and 
showing the variation of the nervus potential at the time of carrying out a quinine hydrochloride stimulus. 
[Drawing 4] In an example 3, It is drawing In which being before and after processing of this invention extractant, and 
showing the variation of the nervus potential at the time of carrying out L-leucine stimulus. 

[Drawing 51 In an example 4, it is drawing showing the analysis result of the protein which washed and obtained the 
tongue by ion exchange water. 

[Drawing 6] In an example 4, it is drawing showing the analysis result of the extracted protein by this invention 
extractant. 

[Drawing 7] In an example 5, it is drawing showing the result of alternative masking of the gustation by this invention 
extractant 
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DRAWINGS 



[Drawing 11 
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[Drawing: 2] 
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[Drawing 3] 
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[Drawing 51 
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